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Anchoring energy of liquid crystals at substrates was first expressed phenomenolog-
ically by RP form and had been widely used in the liquid crystal study involving surface
interaction for a long time, but later on the deviation of theoretical prediction given by RP
from experimental results was found. Further studies showed that it is due to the azimuthal
distortion, which can not be neglected. Someone tried to modify RP-type coupling energy
in spite of no theoretical support. Recently Fukuda’s anchoring energy was derived theo-
retically and supported by some experiments, leading to reconsideration of phase transition
and wetting behaviors in a liquid crystal cell.
In this thesis we study a nematic liquid crystal system of uniform thickness sandwiched
between two identically treated substrates. The system is applied by an external magnetic
field along the normal of substrates. The phase transition of liquid crystal cell with anchoring
energy expressed by RP form is investigated using Ginzburg-Landau theory. A comparison
of phase transition was made between a finite-size cell and a semi-finite system, which was
investigated by Kadivar. The size effect of the liquid crystal cell is also analyzed.
Then we used Fukuda-type anchoring energy to discuss the phase transition and wetting
behaviors in liquid crystal cells. The surface interaction energy was written in terms of a
quadratic coupling and a quartic one rather than a simple quadratic coupling proposed by
RP. The phase transition and wetting behaviors of the cell is analyzed and the comparison
with that of the anchoring energy given by RP is also made.
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